A rich collection of Heteroptera extracted with Berlese funnel by Dr. I. Loksa between in Hungary, has been examined. Altogether 157 true bug species have been identified. The great majority of them have been found in very low number, there are only 27 species of which more than 10 adult individuals have been found. Some species considered to be rare or very rare in Hungary have been collected in relatively great number (Ceratocombus coleoptratus, Cryptostemma pusillimum, C. waltli, Acalypta carinata, A. platycheila, Loricula ruficeps, Myrmedobia exilis). The three families, which are more or less rich in species and have the highest ratio of extracted species, were Rhyparochromidae, Tingidae and Nabidae. Out of them, the family Rhyparochromidae has been found to be most diverse and most characteristic at the ground-level. Individuals of the families Tingidae, Hebridae and Rhyparochromidae have been found in greatest number. The occurrence of the lace bug Campylosteira orientalis Horváth, 1881 in Hungary has been verified by a voucher specimen. In respect to the environmental changes through the country, parallel changes have been observed in the zoogeographical distribution of the ground-living bugs.
Introduction
The majority of the terrestrial heteropterans can be collected from plants in great number by the usual methods for Heteroptera collecting (sweep-netting, beating etc.). Collecting bugs from the ground-level needs great effort and generally has trifling result compared with collecting from the vegetation. Therefore, the species occurring mostly or exclusively on the ground usually escape the zoologists' attention. The methods for collecting ground-living invertebrates (pitfall trap, sifting, Berlese funnels etc.) are only occasionally used by heteropterologists. Consequently, our knowledge on the faunistical, ecological, cenological data of species occurring mostly or exclusively on the ground is far poorer than that of species collected regularly in great number from the vegetation.
On this account, the authors examined numerous materials and identified a great number of true bugs collected in Hungary with Berlese funnels and pitfall traps. The present work -which is the first part of a series of publications -deals with the true
Materials and methods

The material examined
The investigations were carried out on the rich ground-living animal material collected by the staff of the Department of Systematic Zoology and Ecology of Eötvös Loránd University under the guidance of the late Dr. I. Loksa between . The material preserved in vials of 70% methyl alcohol was extracted from different substrata with Berlese funnels. All of the heteropteran specimens of Loksa's collection have been sorted and identified.
Altogether 3657 samples taken in all regions of Hungary have been examined. Table  1 contains the list of the localities where heteropteran specimens have been collected, and their UTM codes. The localities are also shown in Fig. 1 .
Species identification and nomenclature
The species have been identified by D. Rédei. For the identification of adults, the following works were used: Dipsocoromorpha, Aradidae: [62] ; Nepomorpha: [60] ; Gerromorpha, Leptopodomorpha, Nabidae, Reduviidae: [14] ; Tingidae: [54] ; Miridae: [69, 70, 71, 72, 73, 74] ; Microphysidae: [53] ; Lygaeidae sensu lato: [55, 56, 57] ; Coreidae, Alydidae, Rhopalidae, Stenocephalidae, Pyrrhocoridae, Berytidae, Piesmatidae: [64] ; Pentatomoidea: [44] .
The larvae, apart from some exceptions, have been identified only at family level using Vásárhelyi's key [66] . Some elder larvae have been identified at subfamily, genus or species level using the works mentioned above as well as Benedek's key [15] .
The classification and name of species are given according to the Catalogue of Aukema and Rieger [2, 3, 4, 5] . In case of taxa, which are not treated in this series, the nomenclature of the works used for identification are followed. To classify the Lygaeidae sensu lato taxa Henry's work [37] was followed. 
Results
Faunistical results: an annotated checklist
A total number of 5060 heteropteran specimens have been found in the examined material. The specimens represent 157 species belonging to 31 families. The majority (57.63%) of the extracted specimens are larvae ( Table 2) . In the list below, the order of families follows the Palaearctic catalogue of Aukema & Rieger [2, 3, 4, 5] . The name of species or subspecies is followed by the recorded collecting localities marked by Arabic numbers in italics (see Table 1 ), then by Roman numerals referring to the month in which specimens were collected, and finally the enumeration of the examined material. When giving the time of samplings, duration (V-VII. e.g.) is only indicated when we have data from each month of the period.
CERATOCOMBIDAE
Ceratocombus (Ceratocombus) coleoptratus (Zetterstedt, 1819). 7, 12, 15, 23, 24, 25, 27, 32, 33, 46, 47, 57, 59, 62, 63, 69, 74, 83, 86, 95, 105, 113, 120 . IV-XI. 24 ♂♂, 14 ♀♀, 43 larvae. -The only species of the family known from Hungary. A very limited number of specimens have been collected in the country before Loksa, who extracted large series of this species in some places. Based on this material, the species' distribution, coenology, wing polymorphism and phenology in Hungary were discussed by the authors [58] .
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DIPSOCORIDAE
The family is represented by 3 species in Hungary. A very limited number of specimens of each species have been collected in the country before. Only two of them have been captured by Loksa. The distribution, coenology, wing polymorphism and phenology of the species in Hungary based on Loksa's materials were discussed by the authors [58] . Cryptostemma (Pachycoleus) pusillimum (J. Sahlberg, 1870). 7, 9, 15, 27, 33, 36, 40, 47, 49, 53, 56, 62, 75, 77 [14] . However, Loksa has captured only a few specimens. Most of the specimens have been collected around waters, and one specimen has been found also in moss far from waters. Hebrus (Hebrusella) ruficeps Thomson, 1871. 9, 15, 25, 26, 27, 28, 32, 33, 35, 36, 40, 47, 49, 50, 51, 62, 75, 76 [14] , but lately it has been recorded from several places (Bugac, Tabdi [8] , Budapest [43] ). It seems to be rare everywhere in the country. Saldula saltatoria (Linnaeus, 1758). 14, 51, 61, 113 . VIII, X, XI. 5 ♂♂.
TINGIDAE
Campylosteria verna (Fallén, 1826). 13, 16, 18, 25, 26, 33, 37, 38, 42, 50, 58, 67, 68, 76, 78, 79, 80 [39] , but without voucher specimen. Later it was found at Bátorliget [61] , and lately several specimens of it have been captured in this place with pitfall trap and by sifting [68] . Also the majority of the specimens collected by Loksa have been found in the territory to the east of the river Tisza (Vámosatya). It seems to be rare in Hungary, locally more frequent. Acalypta platycheila (Fieber, 1844) . 25, 26, 33, 35, 113 . V, VI, VIII, IX. 4 ♂♂, 7 ♀♀. -Only a few specimens have been found in Hungary hitherto [7, 61, 62, 68] . Probably it occurs sporadically all over the country but it seems to be rare everywhere. Acalypta nigrina (Fallén, 1807). 18. V, VII. 5 ♀♀. -Only a single specimen has been recorded from Hungary hitherto (Hegyalja [61, 62] ). Loksa has also extracted some specimens from moss. One of the rarest Acalypta species in Hungary. Acalypta marginata (Wolff, 1804). 18, 19, 23, 35, 60, 75, 78, 81, 85, 88, 89, 107, 108, 109, 113, 119 .
IV-VII. 18 ♂♂, 36 ♀♀. -Not frequent in Hungary but occurs sporadically all over the country. Several specimens have been extracted by Loksa. Acalypta parvula (Fallén, 1807). 10, 13, 30, 33, 39, 44, 50, 58, 67, 68, 70, 76, 78, 79, 80, 85, 92, 96, 100, 103, 109, 119, 122 . III-V, VII, IX-XII. 75 ♂♂, 70 ♀♀. -According to Vásárhelyi [61, 62] it is rare in Hungary and known only from a few localities. However, Loksa has extracted numerous specimens of this species. It seems to occur everywhere in the country and to be frequent. Acalypta gracilis (Fieber, 1844 [7, 8, 62] . It seems to be quite rare in the country. Acalypta musci (Schrank, 1781). 3, 11, 18, 19, 30, 31, 33, 42, 47, 50, 65, 70, 74, 78, 79, 80, 84, 85 
MICROPHYSIDAE
The family is represented by 5 species in Hungary [46] . A very limited number of specimens of each species have been collected in the country before because of their minute size and cryptic life habits. 
Loricula pselaphiformis
Table 3. The number and ratio of the species known from Hungary and identified from Loksa's materials, and the ratio of the number of the collected specimens (N = number, % = percentage).
Species known from Hungary* Identified species found in Loksa's materials [46] . The occurrences of some other species in Hungary have been proved since Kondorosy's checklist. However, for the sake of simplicity we took no notice of these species. **Percentage is given, for practical reasons, in the case of larger numbers only. 
Zoogeographical distribution
Loksa collected samples in all of the great phytogeographical provinces of Hungary (Fig. 5) . The numbers of samples taken in the provinces Praeillyricum, Praenoricum and in the Arrabonicum district of province Eupannonicum are considerable lower than that of the other provinces. Therefore, only the samples collected in provinces Eupannonicum (except Arrabonicum), Bakonyicum and Matricum have been compared. The zoogeographical distribution of heteropteran species and specimens collected in the three most exhaustively investigated provinces in Hungary are shown in Table 4 and 5. 
Discussion
As compared to the great effort of collecting, it can be said that the number of heteropteran specimens collected is low. There are only 27 species of which more than 10 adult individuals have been found. Out of these, Ceratocombus coleoptratus, Cryptostemma pusillimum, C. waltli, Acalypta carinata, A. platycheila, Loricula ruficeps, Myrmedobia exilis have been considered to be rare or very rare in Hungary. However, these species have been collected with Berlese funnel in relatively great numbers. Most of them must live mostly at ground-level of suitable plant communities, therefore can not or only accidentally be collected by the usual methods for Heteroptera collecting.
The majority of the species have been collected in very low numbers. Some of these have been also regarded as rare species in Hungary. Such species are Acalypta nigrina, Physatocheila costata, Loricula pselaphiformis, L. elegantula, Tytthus pygmaeus, Acompus pallipes, Bathysolen nubilus, Spathocera obscura and Sciocoris homalonotus. Many of them might to be far more frequent in Hungary as expected. However, they usually escape the heteroperists' attention because they live mostly at ground-level or in related substrata.
No adult individuals belonging to the following families have been collected: Nepidae, Corixidae, Naucoridae, Aphelocheiridae, Notonectidae (aquatic life habits); Mesoveliidae (semi-aquatic life habits); Leptopodidae (usually under stones); Cimicidae (parasitic life habits); Artheneidae, Stenocephalidae, Alydidae, Plataspidae (only few, not characteristic ground-living species in Hungary, it is only accidental that none of them have been collected). The following taxa, more or less rich in species, are represented by only a few species in the material collected: Nepomorpha (aquatic life habits); Gerromorpha (mostly semi-aquatic life habits); Saldidae (the relatively rare species have a relatively big ratio); Miridae (usually on plants), Reduviidae (the APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 1(1-2): 93-113.
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The three families, which are more or less rich in species and have the highest ratio of extracted species, are Rhyparochromidae (50.65%), Tingidae (37.50%) and Nabidae (31.25%). Out of them, the family Rhyparochromidae is the most diverse and most characteristic at the ground-level. Most tingid species have been collected in very low numbers, only some members of the genera Campylosteira and Acalypta have been extracted in great numbers. The number of the nabid specimens has also been low.
The three families having the highest ratio of extracted individuals are Tingidae (40.74% of the total specimens), Hebridae (19.90%) and Rhyparochromidae (11.59%). Out of the family Tingidae, the Campylosteira and Acalypta species -first of all A. musci -are the most characteristic, often occurring in great numbers in ground substrata. Specimens of the 2 Campylosteira and the 7 Acalypta species represent 94.96% of the total tingid specimens extracted. Out of the species of these two genera, A. musci was the most dominant, having a relative dominance of 41.80%. 97.60% of the total hebrid specimens belong to the species Hebrus ruficeps. This species seems to be characteristic at the ground-level of suitable (mostly riparian or other humid) plant communities. The family Rhyparochromidae, containing mainly seed-feeder species, occurs widely at the ground-level.
By exploring the zoogeographic distribution of the heteropteran species collected in the Hungarian provinces, the followings have been concluded. In case of the province Eupannonicum (except district Arrabonicum) is the percentage of the species with Mediterranean and Ponto-Mediterranean distribution especially high (8.33% of the species, 8.16% of the specimens). No boreo-montaneous species have been found in this area. The total ratio of the West-Palaearctic, European and Euro-Mediterranean species is the lowest (25.00% of the species, 17.55% of the specimens), whereas that of the Eurosiberian, South-Eurosiberian and West-Eurosiberian species is the highest (40.28% of the species, 61.02% of the specimens) in this area out of the three examined phytogeographical provinces. Consequently, the ground-living bug assemblage of the province Eupannonicum has a relation to the considerable continental and a far less important subatlantic climatic influence of this area.
In the province Bakonyicum, the ratio of the Mediterranean and PontoMediterranean elements is lower than in the province Eupannonicum (4.81% of the species, 6.05% of the specimens). Two species with boreo-montaneous distribution have also been found (Megalonotus antennatus, Tytthus pygmaeus; 2.41% of the species, 0.29% of the specimens). The total percentage of the West-Palaearctic, European and Euro-Mediterranean species is relatively low (42.17% of the species, 63.40% of the specimens), whereas that of the Eurosiberian, South-Eurosiberian and West-Eurosiberian species is high (26.50% of the species, 28.82% of the specimens) in this province.
Also in the phytogeographic province Matricum, the percentage of the Mediterranean and Ponto-Mediterranean species is far less than in the province Eupannonicum (5.27% of the species, 0.52% of the specimens). Two boreo-montaneous elements have been found in this area (Megalonotus antennatus, Monalocoris filicis; 2.63% of the species, 0.26% of the specimens). The total percentage of the WestPalaearctic, European and Euro-Mediterranean species is relatively low (40.79% of the species, 50.93% of the specimens), whereas that of the Eurosiberian, South-APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 1(1-2): 93-113.
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As a summary, in respect to the environmental changes through the country, different parallel changes can be observed in the zoogeographical distribution of the groundliving heteropteran communities of the different provinces. The percentage of the fauna elements indicating continentality (Eurosiberian, South-Eurosiberian and WestEurosiberian) is the highest in the province Eupannonicum. Their ratio is far lower in the two hilly provinces. The percentage values of the species preferring humid subatlantic climate (West-Palaearctic, European and Euro-Mediterranean) show an increase in the direction Eupannonicum → Matricum → Bakonyicum, consequently are the highest in the western part of the country. The Mediterranean and PontoMediterranean fauna elements have been collected in the lowlands (province Eupannonicum) in greatest number. Boreo-montaneous elements have been found only in the two hilly provinces (Bakonyicum and Matricum).
